DETAILED DESCRIPTION OF THE MATHEMATICAL MODELING OF THE CIRCADIAN CLOCK -CELL CYCLE CONNECTION
To study the interaction between the circadian clock and the cell cycle we used two computational models previously proposed for the mammalian circadian clock and for the mammalian cell cycle, respectively. The model for the mammalian circadian clock incorporates the positive and negative regulations involving the PER, CRY, CLOCK, BMAL1
and REV-ERB proteins , 2004 . For simplicity the PER1 and PER2 proteins, on one hand, and the CRY1 and CRY2 proteins on the other hand, are considered as a single entity referred to as PER and CRY, respectively; moreover, the CLOCK protein is assumed to be expressed constitutively and to instantaneously form a complex with BMAL1.
This model accounts for the occurrence of circadian oscillations of the above-mentioned proteins and their mRNAs in a variety of experimental conditions , 2004 .
The model for the mammalian cell cycle is based on the regulatory properties of the CDK network that drives the transitions between the successive phases of the cell cycle , 2014 . The model contains four CDK modules, each of which controls transition to a particular cell cycle phase. Thus, Cyclin D/CDK4-6 and Cyclin E/CDK2 promote progression in G1 and elicit the G1/S transition; the activation of Cyclin A/CDK2 ensures progression in S and G2, while the peak of Cyclin B/CDK1 activity brings about progression into mitosis. Exit from the quiescent state is triggered above a critical level of growth factor by the synthesis of Cyclin D, which allows cells to enter the G1 phase.
Synthesis of the various cyclins is regulated through the balance between the antagonistic effects exerted by the transcription factor E2F and the tumor suppressor pRB, which respectively promote and inhibit cell cycle progression. Additional regulations in this model for the CDK network bear on the control exerted by the proteins SKP2, CDH1, or CDC20 on the degradation of cyclins E, A, and B at the G1/S or G2/M transitions, respectively.
Moreover, the activity of each cyclin/CDK complex can itself be regulated through CDK phosphorylation-dephosphorylation. At suprathreshold levels of growth factor sustained oscillations spontaneously occur in the CDK network, which may be associated with cellular proliferation since they correspond to the repetitive, sequential activation of the various cyclin-CDK complexes responsible for the ordered progression along the successive phases of the cell cycle , 2014 .
The circadian clock model is governed by 19 kinetic equations while the model for the mammalian cell cycle is described by 39 differential equations . In a previous study the cell cycle was coupled to the circadian clock via the circadian control of WEE1, p21 or Cyclin E; any one of these three modes of coupling can lead to entrainment of the cell cycle by the circadian clock over a range of cell cycle durations prior to coupling (see for a computational study of circadian entrainment of the cell cycle resulting from these various modes of coupling, and for a list of kinetic equations for the coupled cell cycle-circadian clock system). Here we focus on the case where the cell cycle is coupled to the circadian control via the induction of Wee1 gene expression by BMAL1, and also introduce coupling via the induction of Cyclin B1 gene expression by BMAL1, as suggested by the experiments reported in the present study.
To describe the coupling of the cell cycle to the circadian clock via the kinase WEE1 
These equations replace equation [38] in our previous model 
Equations (3) and (4) replace equation [30] in Indicated are the parameter values for the circadian clock, the cell cycle, and the coupling of the circadian clock and cell cycle through Wee1 Goldbeter, 2009, 2012 Factor measuring basal, Chk1-independent contribution to the rate of phosphatase Cdc25 (Pb) inactivation 1
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Coupling the mammalian cell cycle to the circadian clock through Wee1
Parameters are (with some modifications) based on those given in Supporting Information to  see http://www.pnas.org/content/106/51/21643/suppl/DCSupplemental) and in Figure  2 in 
